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EVBMT  OBSCRiPTtON 


DATE:  ^  January  1S62 
TIME  OF  ORIGIN ;  16:30:00.148 

YIELD;  4.5  *  .6  kt 
MAGMlTtroE:  in  «  4.2 
LOdATlW: 

Site:  Area  3  ~  U3ap 

Geographic  coordinates:  Lat.  37^  02*  41”  N;  Long.  116^  02*  06”  W 
ENVIRffllMENT: 

Geological  Medium:  Alluvium 
Shot  Depth:  992  feet 
Surface  Elevation:  4021  feet 
Shot  Elevation:  3029  feet 

COMPUTED  EPICENTER  (based  on  Station  spacing  of  approximately  1000  km) 
Geographic  Coordinates:  Lat.  36^  57.6'  N;  Long.  116^  04.2*  W 
Time  of  Origin:  16:30:02. 78 

Depth:  Restrained  at  aero  after  initial  solution  above  surface. 
Stations  Used:  HL  ID,  MU  CL,  BF  CL,  DR  C0>  LC  NM. 

COLLAPSE: 

Time  of  Origin:  16:56:488 
Magnitude:  m  «  3.2 
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4.  IMr  odgej:  Ion . 

A  long  r^nge  selsmie  measufements  (LRSM)  program  was  establislied 
under  \^LA-UNIFO]^  Projeet  8.4  to  reoord  and  analyze  short -period  and 
long-period  seismic  data  from  a  planned  Series  Of  U.S.  Underground 
nuclear  tests.  These,  and  other  data^  will  he  used  by  \^LA-W1F3RH 
partlcipatits  for  studying  and  developing  methods  for  distinguishing 
between  explosive  and  earthquaxe  sources. 

The  purpose  of  this  report  is  to  provide  an  analysis  of  the  LRSH  film 
seismograms  from  40  mobile  field  teams,  from  the  Wichita  Mountains 
Seisinological  Observatory  (WMO),  Oklahoma,  and  from  several  experimental 
or  te^orary  stations  operated  in  conneetion  with  existing  AFIAC 
Commitments . 

5.  Instrumentation  and  Procedure . 

Instrumentaeion  at  each  of  the  40  mobile  stations  consists  of  three- 
conq>onent  short-period  Benioff  and  three-coiiq>onent  Sprengnether  long- 
period  seismographs.  Shots  are  recorded  on  35  millimeter  film  and  on 
one-inch  14  channel  magnetic  tape.  All  of  these  stations  are  equipped 
to  record  WWv  Gontinuously  in  order  to  provide  accurate  time  control . 
Calibration  is  accomplished  once  ecvh  day  and  just  prior  to  each  shot 
at  operating  settings.  Specific  details  of  the  instrumentation  and 
operating  procedures  for  these  stations  are  given  In  "Routine  Operating 
Instructions" 9  which  may  be  obtained  from  AFIAC  or  from  The  Geotechnical 
Corporation,  Dallas,  Texas. 

The  observatory  WHO  also  has  both  long  and  short-period  three -component 
instrumentation  in  addition  to  its  other  specialized  facilities.  The 
noise  survey  Stations  (Tft  WA)  and  PS  WA)  record  only  vertical  components 
of' both  long  and  short -period. 


A  status  report  for  STOAT  Is  included  as  Table  I,  placed  opposite 
the  operations  map^  Figure  l^is  report  gives  the  naines  of  each  of 
44  stations^  and  indicates  which  were  operational  and  which  recorded 
usable  signals. 

station  site  infornatlon  is  presented  in  Appendix  l(A)i  This  includes 
the  station  naaie  and  code,  the  geographic  coordinates,  distances  and 
aaimuths  involved,  the  station  elevations,  and  the  type  of  instruttents  in 
use  at  each  location. 

The  unified  magnitude  (a)  ccoputations  for  distances  less  than  16^ 
are  based  on  ^TAC  extensions  of  Gutenberg'S  tables.*  For  this  purpose, 
points  from  10°  to  16°  were  read  from  a  curve  In  the  Gutenberg »Riehter 
paper  and  an  inverse  cube  relationship  was  used  to  extrapolate  from 
2^.  to  i0°  .  A  table  of  the  distanca  factors  (B)  is  provided  in  Appendix  1(B)  > 

An  explanation  Of  the  procedures  for  amplitude  measurements  used  in 
this  report  is  illustrated  in  Appendix  11.  First  motion  is  read  aero  to 
peak  and  other  amplitudes  are  half  peak^to-^ trough  values,  all  reduced  to 
millimicrons.  The  anq>litude  divided  by  the  period  is  reported  as  A/T. 

Appendix  ill  quotes  the  Technical  Working  Group  11  (IWG^II)  first 
motion  criteria,  and  includes  diagrams  illustrating  the  elements  involved 
in  determining  a  compression  or  rarefaction  where  satisfactory  measure¬ 
ments  tan  be  made. 

As  a  measure  of  the  effectiveness  of  a  network  of  hypothstical  control 
Stations  having  approximately  lOOP  km  spacing,  a  comparison  is  made  between 
the  actual  location  of  the  shot  and  its  computed  hypocenter  as  determined 

*Gutehbefg,  Tr  Sind  Richter,  C.  F,,  Magnitude  ami  Energy  of  Earthquakes. 

Ann,  Geofis.,  9  (1956),  pp.  1-15. 


by  a  digital  computer.  Beat-fit  values  of  latitude*  longitude,  depth  of 
focus,  and  time  of  origin  are  determined  statistically  by  e  least  squares^ 
technique.  This  utilizes  a  Jeffreys -Bullen  travel  time  curve  as  modified 
by  Herrin  in  1961  on  the  basis  of  Pacific  surface-focus  recordings.  Pre¬ 
cision  of  the  computation  is  limited  primarily  by  the  accuracy  of  arrival 
times,  the  validity  of  the  standard  travel  time  curve,  and  by  local 
velocity  deviations.  Since  the  method  is  based  on  P  wave  arrivals,  this 
particular  program  does  not  make  use  of  later  phases  such  as  pp  and  s  in 
the  determination  of  depth  or  location.  Results  are  shown  on  the  event 
information  sheet. 

6.  pata_and  _Resul ts . 

fable  XI  sunmarizes  the  amasurements  made  of  the  principal  phases  of 
the  SfOAf  event,  included  are  the  Pn  and  P  arrival  times,  the  maximum 
amplitudes  (A/f)  of  the  Pn  or  P  and  Pg  motion  seen  on  the  short-period 
vertical  instruments  and  the  maximum  amplitudes  (A/f)  of  the  Lg  phase  as 
measured  in  the  short-period  tangential  component.  Short-period  signals 
from  this  event  were  recorded  on  film  by  22  stations  and  on  tape  only  at 
one  station,  CF  di,  No  long-period  phases  were  observed. 

Also  shown  in  fable  II  ai^  in  Figure  2  are  unified  magnitudes  (m) 
where  ineasurable.  First  motion  criteria  (IHG-ll)  were  applicable  for 
three  stations. 

The  travel  time  residuals  from  the  Pn  and  p  phase  were  within  the 
usual  limits  (see  Figure  3),  fhe  amplitudes  of  Pn  and  Pg,  pg,  and  Lg 
are  shown  in  Figures  4,  5,  and  6.  fhese  graphs  show  lines  proportional 
to  the  inverse  cube  of  the  distance  visually  fitted  through  the  observed 
points. 


Attached  to  the  report  are  illuitrative  eelisiograsis  showing  the  signals 
recorded  at  a  number  of  loeationsi  Useful  signals  from  STOAT  were  recorded 
to  a  distance  of  1313  km. 

Following  STOAT  by  about  27  minutes^  a  collapse  event  was  recorded 
with  measurable  signals  at  16  stations  to  a  distance  of  1005  km.  Table  Ill 
shows  the  aaxitnum  Si^lltudes  of  the  Pg  and  Lg  phases.  No  long-period 
signals  were  observed  from  the  collapse  event. 

The  amplitudes  of  Pg  and  Lg  for  the  collapse  are  sho^  In  Figures  7 
and  8.  The  relative  amplitude  of  the  Pg  and  Lg  phases  for  STOAT  and  the 
collapse  are  both  in  the  approximate  ratio  of  9  to  1.  This  ratio  was 
used  to  determine  the  collapse  magnitude  of  3.2  as  compared  to  the  STOAT 
magnitude  of  4.2.  Representative  seismograms  for  the  colRapse  event  are 
included  with  this  report. 
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L  Orfirge  Benloff  instruaenta) 

S  (Saall  Benloff  Instrunents) 

JM  (Jolmson-Matheson  short-period  instruments) 


Unified  Magnitudes  from  Pn  or  P  Waves 


Unified  Magnitude:  m  «  I'dg^Q  (A/T)  +  B 

where  A  ■  zero  to  peak  ground  motion  in  mlilimieroni 

*  fmialflOQOy 
k 

T  ~  signal  period  in  seconds 
B  *  distance  factor  (see  Table  below) 
mm  "  record  amplitude  in  millimeters  zero  to  peak 
k  ~  magnification  in  thousands  at  signal  frequency 
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Appendix  1(B) 

FIRST  MOTION  CRITERIA 
TECHNlGAi.  WORKING  (3tQitJP  II  (TWG  II) 


Excerpt  from  AppendlGes  to  Hearings  before  the  Special  SubGOmmlttee 
on  Radiation  and  the  Subeonmittee  on  Research  and  Developiaent  of  the  joint 
Conmittee  on  Atomic  Energy;  86th  COng.j  2d  SeSS.;  April  19«22|  i960;  on 
TechniGal  Aspects  of  Detection  and  Inspection  Contrcls  of  e  Nuclear  Weapons 
Test  Ban;  Fart  2  of  2  parts,  pp-  632'f633: 

"2.  Identification  of  Earthquakes 

A  located  seismic  event  shall  be  ineligible  for  inspection  if,  and 
only  ifi  it  fulfills  one  or  more  of  the  following  criteria; 

a.  Its  depth  of  focus  is  established  as  below  60  kilometers; 

b.  Its  epicentral  location  is  established  to  be  in  the  deep  open  ocean 
and  the  event  is  unaccompanied  by  a  hydroacoustic  signal  consistent  with  the 
seismic  epicenter  and  origin  time; 

e,  It  is  established  within  43  hours  to  be  a  foreshock  by  the  occur¬ 
rence  of  a  larger  event  of  at  least  magnitude  6  whose  epicenter  coincides 
with  that  of  the  given  event  within  the  accuracy  of  the  determination  of 
the  two  epicenters'  The  eligibility  of  the  second  event  for  inspection  must 
be  determined  separately. 

d.  The  directions  of  clearly  recorded  first  motions  define  a  pattern 
which  strongly  indicates  a  faulting  source »  First  motions  recorded  at  dis¬ 
tances  between  1100  kilonieters  and  2500  kilometers  will  not  be  used.  First 
motions  beyond  3500  kilometers  will  not  be  used  for  events  of  magnitude 
smaller  than  s.s.  The  apparent  direction  of  first  motion  must  also  meet  both 
the  following  minimum  Gonditions  to  be  considered  to  be  clearly  recorded: 

(1)  The  amplitude  of  the  half-cycle  of  apparent  first  motion  is  at 
least  two  (2)  times  as  large  as  any  half-cycle  of  apparent  noise  in  the  pre¬ 
ceding  few  minutes,  and 

(2)  The  largest  of  the  amplitudes  of  the  half-cycle  of  apparent 
first  motion  and  the  two  imsediately  following  half-cycles: 

(a)  at  epicentral  distances  less  than  700  kilometers  is  twenty 
(20)  times  larger  than  any  half -cycle  of  noise  in  the  preceding  few  minutes; 

(b)  at  epicentral  distances  more  than  700  kilometers  is  forty 
(40)  times  larger  than  any  half-cycle  of  noise  in  the  preceding  few  minutes. 

A  pattern  of  clearly  recorded  first  motions  strongly  indicates  a  fault¬ 
ing  source  if  the  observed  motions,  extended  backward  to  a  small  sphere  about 
the  focus,  can  be  separated  into  alternate  quadrants  by  two  orthogonal  great 
circles  drawn  on  the  small  sphere,  with  the  requirement  that  two  opposite 
quadrants  combined  (i)  contain  at  least  4  clearly  recorded  rarefactive  first 
mptions  and  (11)  contain  not  siore  than  15%  eom>re8sions  among  the  clearly 
recorded  first  motions." 


Application  of  the  tWG  11  Criteria 


A  <  700  Km.  Amplitude 
of  first  3  half^cycles  is 
less  than  20  times  noise. 
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